Searching PAJ 



http7/www1 .ipdI.Jpo.go.jp/PA1/result/detalVmain/wAAAa0871 1 D/V41 1 070322P1 .htm 



PATENT ABSTRACTS OF JAPAN 

( 1 1 )Publication number : 1 1-070322 

{43)Date of publication of application : 16.03.1999 



BO ID 


53/86 


BOID 


53/86 


BOIJ 


21/04 


BOIJ 


21/06 


BOIJ 


23/06 


BOIJ 


23/10 


BOIJ 


23/14 


BOIJ 


23/42 


BOIJ 


23/745 


BOIJ 


23/75 


BOIJ 


23/755 



(2 1 ) Application number : 

(22) Date of filing : 



10-172543 
19.06.1998 



(71) Applicant : 

(72) Inventor : 



HITACHI LTD 
SUGANO SHUICHI 
IKEDA SHINZO 
YASUDA TAKESHI 
YAMASHTTA HISAO 
AZUHATA SHIGERU 
TAMADA SHIN 
IRIE KAZUYOSHI 



(30)Priority 

Priority number : 09163717 



Priority date : 20.06.1997 Priority country : JP 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently decompose and treat fluorine 
compounds containing only fluorine as halogen such as CF4 and C2F6. 
SOLUTION: In the method for decomposing and treating fluorine-containing 
compounds, gas flow consisting of fluorine compounds containing only 
fluorine as halogen is brought into contact with an Al-containing catalyst such 
as a catalyst consisting of Al and Ni, Al and Zn, Al and Ti at about 200-800° 
C in the existence of steam and fluorine contained in the gas flow and fluorine 
contained in gas flow is converted into hydrogen fluoride. Further, the device 
for decomposing and treating the fluorine-containing compounds is equipped 
with a reactor 1 5 filled with the catalyst 14 containing Al, a water adding 
vessel in which steam is added to gas flow containing a compound consisting 
of fluorine and one of carbon, sulfur and nitrogen treated in the reactor 1 5 and 
a heating means consisting of a preheater 1 2 and a heater 1 3 by which one 
hand of the catalyst 14 filled in the reactor 1 5 and the gas flow containing 
fluorine compounds 1 introduced into the reactor 1 5 is heated at such 
temperature that the fluorine compounds 1 are hydrolyzed. 
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♦ NOTICES * 

Japcui Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The decomposition art of the fluorine inclusion compound characterized by making it contact including a fluonne at the 
catalyst and the temperature of about 200-800 degrees C which contain this fluorine with the compound with the element chosen 
out of carbon, nitrogen, and sulfur, and which come to include a gas style aluminum under presence of a steam, hydrolyzing the 
fluorine compound in the aforementioned gas style, and converting into hydrogen fluoride as a halogen. 

[Claim 2] The decomposition art of the fluorine inclusion compound characterized by making it **** with the catalyst contammg 
at least one chosen out of**** in the gas style containing the aforementioned fluorine compound in the claim 1 including 
aluminum among Zn, nickel, Ti, Fe, Sn, Co, Zr, Ce, Si, and Pt. - c 

[Claim 3] The decomposition art of the fluorine inclusion compound characterized by the aforementioned catalyst contammg S m 
a claim 2 further in the technique of a publication. 

[Claim 4] The decomposition art of the fluorine inclusion compound characterized by containing the component which constitutes 
the aforementioned catalyst in the state of an oxide component independent [ each ] or the multiple oxide of aluminum and other 
components in technique given in a claim 2. 

[Claim 5] At least one of the fluorine compounds with which the gas style which contains the aforementioned fluonne compound 
in a claun 1 in the technique of a publication consists of CF4, CHF3, C2F6, C3F8, C4F8, and C5F8 is included, and it is this 
fluorine compound CO and C02 Decomposition art of the fluorine inclusion compound characterized by reaching on the other 
hand at least, and decomposing into HF. 

[Claim 6] The gas style which contains the aforementioned fluorine compound in a claim 1 is SF6, The becoming fluonne 
compound is included and it is this SF6. Decomposition art of the fluorine inclusion compound characterized by for 802 and S03 
reaching on the other hand at least, and decomposing into HF. 

[Claim 7] The gas style which contains the aforementioned fluorine compound in a claim 1 is NF3. The becoming fluorine 
compound is included and it is this NF3. Decomposition art of the fluorine inclusion compound characterized by for NO, N02, 
and N20 reaching on the other hand at least, and decomposing into HF. 

[Claim 8] The gas style which contains this fluorine as a halogen including a fluorine with the compound with the element chosen 
out of carbon, nitrogen, and sulfur under presence of a steam Make it contact at the catalyst and the temperature of about 200-800 
degrees C which come'to contain aluminum, hydrolyze the fluorine compound in the aforementioned gas style, and it converts into 
hydrogen fluoride. Then, the decomposition art of the fluorine inclusion compound characterized by neutralizing the water which 
the gas style containing this hydrogen fluoride is contacted in water, removes hydrogen fluoride, and contains this hydrogen 
fluoride by alkali. 

[Claim 9] The catalyst for decomposition processing of the fluorine inclusion compound which is the catalyst used m order to 
hydrolyze the halogenated compound which contains only a fluorine as a halogen, and is characterized by coming to contain 
aluminum oxide. 

[Claim 10] It consists of aluminum and at least one chosen out of**** among Zn, nickel, Ti, Fe, Sn, Co, Zr, Ce, Si, and Pt m a 
claim 9. aluminum: The catalyst for decomposition processing of the fluorine inclusion compound with which aluminum is [ the 
atomic ratio of M (M is at least one of Zn, nickel, Ti, Fe, Sn, Co, Zr, Ce, and the Si) ] 50-99 mol %, and M is characterized by 
50-1 mol being %. 

[Claim 1 1] The catalyst for decomposition processing of the fluorine inclusion compound characterized by includmg S m a claun 
1 0 0. 1 to 20% of the weight further in the catalyst of a publication. 

[Claim 1 2] The catalyst for decomposition processing of the fluorine inclusion compound characterized by each aforementioned 
component existing in a claim 10 in the catalyst of a publication in the state of an oxide component independent [ each ] or the 
multiple oxide of aluminum and other components. 

[Claim 1 3] The catalyst for decomposition processing of the fluorine inclusion compound characterized by consisting of 
aluminum and Pt and including Pt 0. 1 to 2% of the weight in a catalyst given in a claim 1 0. 

[Claim 14] The water addition machine which adds a steam in the style of [ containing the reactor fiUed up with the catalyst which 
comes to contain aluminum, the fluorine processed with this reactor, carbon, sulfur, and one compound of nitrogen ] gas. The 
decomposition processor of the fluorine inclusion compound characterized by having a heating means for heating to the 
temperature to which a fluorine compound may hydrolyze at least one side of the fluorine compound inclusion gas style 
introduced into the catalyst and this reactor with which this reactor was filled up. 
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rClaim 1 51 The decomposition processor of the fluorine inclusion compound characterized by having an exhaust gas washing 
for washing with water the gas style discharged from this reactor in the latter part of the aforementioned reactor m equipment 
given in a claim 1 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed description] 

me technical field to which invention belongs] this invention relates to the technique, the catalyst, and decomposition pro^sor 
which cany out decomposition processing of the compound which contains a fluorine as a halogen like CF4. C2F6, and SF6 and 
NF3 efficiently at low temperature. 

rPrio^art] The fluorine compound gas which contains only a fluorine as a halogen like CF4, C2F6, and SF6 and NF3 is used for 
the semiconductor etching agent, the semiconductor cleaning agent, etc. in large quantities. However, when these matter was 
emitted into the atmospheric air, causing global warming made it clear. ■ ■ e 

[0003] Gas such as CF4 C2F6, and SF6, NF3, contains many fluorines (F) as a molecule constituent. Electronegativity ot a 
fluorine is the highest of all elements, and it forms the chemical very stable matter. CF4, C2F6. etc. have especially strong 
molecule internal force, and it is the matter lacking in reactivity. For decomposing by combustion etc., it is necessary to heat to an 
elevated temperature, and a lot of energy is consumed from this property. Moreover, the decomposition reaction m m elevated 
temperature has the large corrosion rate of the equipment material by gas, such as hydrogen fluonde to generate, and the present 
condition is that there is no suitable decomposition art. 

[0004] The combustion technology in an elevated temperature is being proposed as a decomposition art now. However, m order 
to use combustible gas, such as a propane, by this technique, it is a lot of C02 by combustion. And NOx which is a toxic 
substance generates. Moreover, in order to use combustible gas. such as a propane, there is danger of an explosion. Moreover, in 
order to bum at about 1000 degrees C, by the corrosive gas generated by disassembly of a halogenated compound, a furnace wall 
is damaged, the frequency of a maintenance becomes high, and an operation cost becomes large. Therefore, the technique which 
is low temperature more, and can be decomposed without generating a toxic substance is required. 

[0005] Although it applies for patents various until now about the decomposition catalyst of a halogenated compound, there are 
few reports of having disassembled the halogenated compound which contains only a fluorine as a halogen which is object gas of 
this invention CF4 which contains only a fluorine as a halogen although hydrolysis of the halogenated compound by the catalyst 
which contains a titania in a publication-number 66388 [ three to ] official report is indicated It receives and it is descnbed that 
resolvability ability is not shown. Moreover, although it tried to hydrolyze CFC- 1 4 (CF4) using Fe203 / active carbon. Okazaki et 
al was not decomposed as indicated by Chem.Lett.pp( 1 989). 1 90 1 - 1 904. About disassembly of the fluonne compound which 
contains only a fluorine as a halogen, it is a pubhcation number 7-1 16466. It is the grade it is reported that the example usmg the 
decomposition agent which becomes a number official report from a hydrogen fluoride processmg morgamc-acid ghost is. 

[0006] . ^, • .u 

[Object of the hivention] The purpose of this invention offers CF4, C2F6. the decomposition art that disassembles efficiently the 
fluorine compound which contains only a fluorine as a halogen like SF6 and NF3 at low temperattire. the decomposition catalyst 
with a high cracking severity and a long catalyst life, and a decomposition processor. 

[The means for solving a technical problem] This invention persons resulted in this invention, as a result of advancing in detail a 
study of the decomposition art which is low temperature, and can be efficient, and can disassemble the compound which contams 
only a fluorine as a halogen like CF4, C2F6, and SF6 and NF3, and the cauterization of the equipment by the corrosive gas m 

cracked gas seldom produces. . , „ ■ ■ , , j 

[0008] That is only the fluorine was contained as a halogen, the gas style which contains this fluonne with the compound with the 
element chose^ out of carbon, sulfiir, and nitrogen was contacted at the catalyst which comes to contain alummum under presence 
of a steam, and about 200-800 degrees C. the aforementioned fluorine compound was hydrolyzed, and the technique of convertmg 
the aforementioned fluorine compound in a gas style into hydrogen fluoride was found out. 

[0009] Like CF4 which is object gas, and C2F6, the halogenated compound which contains only a fluorine as a halogen has the 
property of the fluorine with high electi-onegativity to sti-ong molecule internal force, and is the reactant scarce matter, and it 
hardly decomposes at the reaction with oxygen. That is, a high cracking severity is obtained only after addmg H20. 
[0010] The fluorine compound made into the object of this invention is a halogenated compound which contains only a fluonne as 
a halogen As a constituent of a compound, they are a fluorine, carbon, oxygen, sulfur, nitrogen, etc. As an example of a 
compound, it is CF4. CHF3. CH2F2, CH3F, C2F6. C2HF5. C2H2F4. C2H3F3. C2H4F2. C2H5F. C3F8. CH30CF2CF3. C4F8. 
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C5F8 SF6 NF3 etc 

rOOl n The catalyst which comes to contain aluminum is used in the fluorine compound decomposition art of this invoition. 
aluminum is used in the type of an oxide. Although aluminum can be used independenUy it combmmg at lea^ 1 

component of Zn, nickel. Ti. Fe. Sn, Pt, Co. Zr. Ce. and the Si. Furthermore. S can be added for these catalysts and the 
decomnosition activity of a catalyst can be raised to them. ... 
S S^^^^ a catalyst perfonnance to have a high cracking severity and a long catalyst Irfe. As a result of exammmg m 
Sil the catalyst which shows these performances, it found out that high resolvability abihty could be given with the raw matenal 
which also uses aluminum203 simple substance. j , . . i ^ 

roO 1 31 A cracking severity can be raised rather than the case where aluminum .s used mdependently. by usmg die catalyst which 
L,s!s of aluminum and at least 1 component of Zn, nickel, Ti, Fe, Sn, Pt, Co, Zr. Ce. and the Si. In these catalysts alummum 
exists in the state of aluminum203 or the added metal component, and a multiple oxide. Zn, mckel Ti Fe. Sn, Co, Zr, Ce and J> 
exist in the state of an oxide or the multiple oxide with aluminum. With these catalysts, it is desirable that aluminum is [ M ] 50-1 
mol % at 50-99 mol % for the atomic ratio of aluminum:M (at least one of =Zn. and the nickel. Ti. Fe. Sn, Goes. Zr. Ces and Si), 
or the catalyst which consists of aluminum and Pt - setting - Pt - 0. 1 - 2wt% - containing is desirable A high crackmg seventy 
is obtained by making the amount ofaddition components other than aluminum into aforementioned within 
[0014] It is effective m obtaining a long catalyst life to suppress crystallization of almninum203 m a cataly^ and it is desirable to 
multiple-oxide-ize the metal component which contained nickel. Zn, etc. and was added like NiA1204 and ZnAU04^d 
aluminum As the technique of the enhancement in a catalyst perfonnance. the technique of addmg S is ma catalyst^^Hie 
technique of using a sulfate at the time of catalyst manufacture, or using a sulfuric acid as the addition techmque ot b is 
applicable. S in a catalyst is S04. It exists in the type of ion etc. and the work which strengthens the quality of acid of a catalyst is 
carried out The amount of S has 0. 1 - 20 desirable % of the weight. 

[00 1 5] In the decomposition art of this invention, you may add oxygen in the gas style containmg fluonne compounds, such as 
CF4 and C2F6. It can use for oxidation reaction of CO in cracked gas etc. 

[0016] There are followings in the typical reaction of the decomposition reaction of a fluonne compound. 

CF4+2H20->C02+4HF - (fomiula 1) C2F6+3H20->CO+C0246HF - (fonnula 2) CHF3+H20->CO+3HF - (fo™ula 3) 
Although CO generates at the reaction which reaches (formula 3) (formula 2), since the catalyst of this mvenUon also has CO 
oxidizing quality ability, ifoxygenexists.it is C02 about CO. It can carry out. . .. 

[00181 It is necessary to adjust the amount of the steam to add so that a hydrogen molecule equivalent to the F number m the 
fluorine compound to process at least may exist. Thereby, the fluorine in a compound can be converted mto hydrogen fluonde. 
and it is made to the gestalt which is easy to carry out after treatment. 

[00 1 9] The reaction temperature which hydrolyzes a fluorine compound has desu-able about 200-800 degrees C. The reaction 
temperature in the case of processing the fluorine compound which consists of carbon, a fluonne, and hydrogen at least has 
desu-able about 500-800 degrees C. A degradation of a catalyst is quick, although a high cracking seventy will be obtamed, if it is 
used at the elevated temperature beyond this. Moreover, the cauterization of an equipment matenal becomes easy to progress^ In 
contacting for a catalyst the gas style which contains only a fluorine as a halogen and contains this fluonne with the compound 
with the element chosen out of carbon, sulfur, and nitrogen, it is 0. 1 - 3vol% to make the content of the fluorme compound m a 
gas style intoO 1 - 10vol% desirable still preferably. Moreover, space velocity is 100 per-hour -10,000. Per hour is desirable still 
desirable and it is 1 00 per-hour -3,000. It is per hour. It is asked for space velocity (h- 1 ) in a reactant gas flow rate (ml/h) / the 

amount (ml) of catalysts. .. ■. . . 

[00201 hi the fluorine compound decomposition art by this invention, hydrogen fluonde, a carbon dioxide, eto. gaierate as a 
decomposition product. In addition, sulfur oxides, such as S02 and S03, and NO and N02 The nitrogen oxide of a grade may 
oenerate hi order to remove these decomposition products, it is desirable for an alkali solution to wash or to wash with water. 
The technique of washing with water is desirable as technique of removing hydrogen fluonde, suppressmg the cautenzaUon of 
equipment However it is desirable to neutralize the water containing hydrogen fluonde with alkali after that m the case of a 
backwashing by water. As alkali, common alkali reagents, such as the aqueous solution of a calcium hydroxide or a sodium 
hydroxide and slurry liquid, can be used. . , , . , • 

[002 1 1 As an aluminum raw material for preparing the catalyst of this invention, the mixture of gamma-alumma, gamma-alumma. 
and a delta alumina etc. can be used. What fonned the oxide by baking shows high decomposition acUvity, usmg especially a 
Boehmite as an aluminum raw material. . . ^ , . , , 

[00221 A nitrate a sulfate, an ammonium salt, a chloride, eto. can be used as a raw matenal of the vanous metal components for 
preparing the catalyst of this invention. Nickel nitrate, a nickel sulfate, ete. can be used as a nickel raw matenal. These hydrates 
can also be used. Sulfiiric-acid titanium, a titania sol, etc. can be used as a Ti raw matenal. 

[0023] The manufacturing method of the catalyst of this invention can use all, such as setUing used for a manufactore of a usual 
catalyst, the impregnating method, and the mulling method. • j w 

[00241 Moreover the catalyst in this invention can be fabricated a grain, in the shape of a honeycomb, eto. as it is, and can be 
used As a fabricating method, arbitrary technique is employable according to the purposes, such as an extnision-moldmg method, 
the making tablet fabricating method, and a rolling-motion granulation method. Moreover, it can also be used by the abiLty 
coating the honeycomb and plate made from a ceramic metaUurgy group. 

[0025] Although the reactor used in order to enforce the art of this invention is easy to be a usual fixed-bed, movmg-bed, or fluid 
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bed type thing, since corrosive gas. such as HF, occurs as decomposition generation gas. it should constitute the reactor from a 
material which is hard to damage by these corrosive gas. 

So26] The processor used in order to enforce the art of this invention A means to supply mtrogen, air. or oxygen to the means, 
for exinple the gas style, which adjusts the concentration of the fluorine compound m a gas style other than the above-menUoned 
eactor A means to hit at least one side in order to contact a gas style and the aforemenUoned catalyst at Ae temperature of 
200-800 degrees C. A means to add a steam or water to the aforementioned gas style m order to disassemble the afoiem«iUoned 
fluorine coijound. When the afoi^entioned gas style contacts the catalyst with which the aforementioned reactor was filled up 
Water and/ or an alkaline-water solution washes the generated decomposition product, and it is a part of carton dioxide m this 
decomposition product, a part of sulfur oxides, such as S02 and S03. NO. and N02. The exhaust gas washmg tub which 
removes the paS and hydrogen fluoride of nitrogen oxide of a grade is provided. It is still desirable to estabhsh a means to adsorb 
with an adsorbent etc. the carbon monoxide in the aforementioned decomposition product which was not removed by the latter 
oartofanexhaustgaswashingtub. a suUur oxide, and nitrogen oxide. ^ . . . ^ 

[00271 The art of l^e fluorine compound inclusion gas of this invention is also applicable to the established semiconductor works 
since the semiconductor works generally have the ofiFgas treatment equipment of acid component gas -- this " "^ing " the catalyst 
of this invention - CF4 etc. - it installs in the exhaust gas line of a fluorine compound, and if a steam is added and heated, 
decomposition processmg of the fluorine compound can be carried out Moreover, it can move to the loc^on m which die whole 
equipment or a part of this invention is loaded into a truck etc., and the discarded fluorme compound stuffing bomb is stored, and 
the contained fluorine compound can also be extracted and processed directiy. Moreover, you may carry smiultaneously the 
exhaust gas adsorption tub which adsorbs the circulating pump which circulates through the penetrant remover m an exhaust gas 
washing tub the carbon monoxide in exhaust gas, etc. Moreover, you may carry a generator etc. 

[0028] According to the decomposition art of the fluorine compound of this invention, a fluorme compound can be disassembled 
at low temperature and an operation cost can be reduced. u oc 

[00291 According to this invention, although the cauterization of the equipment matenal by acid components, such as Hh 
decomposed and generated, poses a prxjblem when processing fluorine compound inclusion gas, smce the temperature to use is 
low temperature, a corrosion rate is small and can decrease the maintenance frequency of equipment. 
[00301 The decomposition art of the fluorine compound of this invention consists of an exhaust gas washmg process which 
carries out the saturation elimination of the acid component in the catalytic-reaction process which disassembles a fluorme 
compound and decomposition generation gas, and can miniaturize equipment. u - u 

[0031] hi order to base disassembly of a fluorine compound on the reaction with a steam, its safety as a decomposition art is high, 
and it does not have danger, such as an explosion, like [ at the time of using combustible gas ]. 

[Gestalt of implementation of invention] Hereafter, an example explains this invention still in detail, this invention is not limited 

only to these examples. ■ • ^ • , 

[00331 Drawing 1 shows an example of the decomposition treatment process of the halogenated compound m the case of usmg at 

a semiconductor etching process. . . , • . • j •» 

[0034] the inside of the etching kihi decompressed at the etching process - CF4 etc. - a fluorme compound 1 is put ui, and it 
excites for 20 minutes with a plasma, and is made to react with a semiconductor The inside of a chamber is replaced by N22 after 
that, the concentration of a halogenated compound is diluted to several percent, and it has discharged out of etchmg kiln by about 

rOOSsTthis exhaust gas ~ air 3 - adding - CF4 etc. - the halogenated compound was diluted At this time, you may add and 
dilute nitrogen Moreover, you may add and dilute nitrogen and oxygen. The reactant gas 5 which added the steam wiA the water 
addition vessel 4 fiirther to this dilution gas is sent to a decomposition process. A decomposition process is performed usmg the 
reactor filled up with the catalyst. The concentration of the halogenated compound in reactant gas is about 0.5 - 1%. In a 
decomposition process, reactant gas 5 is contacted at the catalyst which comes to contam alummum on condition that 
space-velocity 1 ,000 per hour (a space-velocity (h- 1 ) = reactant gas flow rate (mlAi) / the amount of catalysts (ml)), and about 
200-800 degrees C hi this case, reactant gas may be heated and a catalyst may be heated with an electric fiimace eto. Cracked gas 
6 is sent to an exhaust gas washing process. At an exhaust gas washing process, the spray of the water 7 is earned out to cracked 
gas 6 and the exhaust gas 8 from which the acid component in cracked gas was removed is emitted out of a systrai. The acid 
drainage 9 containing the sour gas is processed with an existing [ semiconductor works ] waste-water-treatment facility. CF4 eto. 
- the cracking severity of a halogenated compound analyzes reactant gas 5 and cracked gas 6 usmg FID (abbreviated name ot 
Flame Ionization Detector) gas chromatograph, and TCD (abbreviated name of ThermalConductivity Detector) gas 
chromatograph, and asks for them by the material balance of an inlet and an ouUet ^ ^ , 

[0036] An example of the processor of this invention is shown in drawing 10 . The spray of the water is earned out bythe mlet 
spray 10 and the fluorine compound gas from an etohing process is SiF4 in gas. The impurity of a grade is removed This gas and 
the wate^ 7 refmed with air 3, ion exchange resin 1 1 , eto. heat at a heater 1 3 within a preheater 1 2. A reactor 1 5 is filled up with 
the catalyst 14 containing aluminum. Moreover, it has the cooling room 17 which has the spray means 16 of water, and Ae spray 
means 1 8 of water in the latter part of a reactor 1 5, and it is equipped with the exhaust gas washing tub 20 contammg a faUer 1 9. 
Exhaust gas 8 is pulled by the blower 2 1 , and the acid drainage 9 is puUed with a pump 22. In addition, an ion exchange treatment 
is carried out and the water containing the hydrogen fluoride of an exhaust gas washing hib can be reused as a charge of pure 
Suibara. 
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[0037] (Example 1 ) this example is an example which investigated the activity of various fluorine compound decomposition 

r00381Air was added and diluted in C2F6 gas of 99% or more of purity. To this dUution gas, die steam was added fctiier. The 
steam made the pure water supply and gasify to the coil upper part by about 0.2ml/min using a oucto tube pump C2F6 
concentration in reactant gas was about 0.5%. The catalyst and space velocity 2.000 which warmed this reactant gas from the coil 
exterior to predetermined temperahire with the elective furnace It was made to contact m per hour. 
r00391 A coil is a coil with a bore of 32mm made from an Inconel, has the catalyst bed in the center of a coil, and has the 
pyrometer tube with an outer diameter of 3mm made from an hiconel inside. The bubbling of the decomposition generation gas 
which passed the catalyst bed was carried out into the calcium-fluoride solution, and it was emitted out of the system. It asked tor 
the cracking severity of C2F6 by the following formula by FID gas chromatograph and TCD gas chromatograph. 
[0040] 

[A-one number] 

[004 1 ] The method of preparation of each catalyst with which the above-mentioned conditions were presented below at the 

examination is shown. „ , • ^ .o/^/^J ■ i^a 

[0042] The Boehmite powder of catalyst 1 ; mariceting was dried at 120 degrees C for 2 hours. It is 0.5 at 300 degrees C m 200g 
of this xeransis powder. Time baking was carried out, and fiirther, burning temperature was raised to 700 degrees C, and was 
calcinated for 2 hours The obtained powder was put into metal mold and compression moldmg was earned out by the pressure of 
5O0kg£'cm2. A cast is ground and sifted out and it is 0.5 to 1 mm. The examination was presented as particle size. The catalyst 
after completion consists of aluminum203. ^« , ■ j 

[0043] The Boehmite powder of catalyst 2; marketing was dried at 1 20 degrees C for 1 hour, hi 200g of this xeransis powder, it 
is 85 38g of zinc niti-ate 6 hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after 
mulling for about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0.5 to 1 
mm The examination was presented as particle size. The catalyst composition after completion was alummum:Zn-91 :9 (mol /o) 
in the atomic ratio. This catalyst contains the multiple oxide of ZnA1204 other than aluminum oxide and Zn oxide. 
[0044] The Boehmite of catalyst 3 ; marketing was dried at 1 20 degrees C for 1 hour. In 200g of this xeransis powder, it is 50.99g 
of nickel-sulfate 6 hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after muUmg for 
about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0.5 to 1 mm. The 
examination was presented as particle size. The catalyst composition after completion was aluminum:mckel=91 :9 (mol %) m the 
atomic ratio. This catalyst contains aluminum oxide, nickel oxide, the multiple oxide of NiA1204, and S oxide. 
[0045] The Boehmite powder of catalyst 4; marketing was dried at 120 degrees C for 1 hour. In 300g of this xeransis powder, it 
is 125 04g of nickel niti-ate 6 hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after 
mulling for about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and itjs 0.5 to 1 
mm. The examination was presented as particle size. The catalyst composition after completion was alununum:mckel-91 :9 (mol 
%) in the atomic ratio. This catalyst contains aluminum oxide, nickel oxide, and die multiple oxide of NiA1204. 
[0046] The Boehmite powder of catalyst 5; marketing was dried at 120 degrees C for 1 hour. 300g of this xeransis powder, 
354 4g of 30% sulfuric-acid titanium solutions It mulled, adding about 300g of pure waters. It dried at 250-300 degrees C after 
mulling for about 5 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0.5 to 1 
mm. The examination was presented as particle size. The catalyst composition after completion was alununum:Ti-91 :9 (mol %) 
in the atomic ratio. . . -. 

[0047] The Boehmite powder of catalyst 6; marketing was dried at 120 degrees C for 1 hour, to 200g of this xeransis powder, it 
is 1 1 5 95g of iron nitrate 9 hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after 
mulling for about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0.5 to 1 
mm. The examination was presented as particle size. The catalyst composition after completion was alununum:Fe-91 :9 (mol %) 

in the atomic ratio. j, , ■ j 

[0048] The Boehmite powder of catalyst 7; marketing was dried at 120 degrees C for 1 hour, to 200g of this xeransis powder, it 
is the 95 43g of the chlorination second tin hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 
degrees C after mulling for about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out 
and it is 0.5 to 1 mm. The examination was presented as particle size. The catalyst composition after completion was 
aluminum:Sn=9 1 :9 (mol %) in the atomic ratio. 

[0049] The Boehmite powder of catalyst 8; marketing was dried at 120 degrees C for 1 hour. To 200g of this xeransis powder, 
the aqueous solution which diluted 22.2g (Pt concenti-ation 4.5wt%) of diniti-odiammine Pt(II) nitiic-acid solutions with 200ml of 
pure waters was added and mulled. It dried at 250-300 degrees C after muUing for about 2 hours, and calcinated at 700 degrees C 
for 2 hours. A baking object is ground and sifted out and it is 0.5 to 1 mm. The exammation was presented as particle size. The 
catalyst after completion is Pt to 3 1 00 % of the weight of aluminum20 0.68 weight % It contained. 

[0050] The Boehmite powder of catalyst 9; marketing was dried at 1 20 degrees C for 1 hour, to 300g of this xeransis powder, it 
is 1 25.87g of cobalt-nitrate 6 hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after 
mulling for about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0.5 to 1 
mm. The exammation was presented as particle size. The catalyst composition after completion was aluminum:Co-91 :9 (mol %) 
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in the atomic ratio. ^ r ^^r^ ^.v- • j 

f005 1] The Boehmite powder of catalyst 10; marketing was dried at 120 degrees C for 1 hour. In 200g of this xeransis powder, it 
is 76 70g of zirconium nitrate 2 hydrates. The melted aqueous solution was added and muUed. It dried at 250-300 degrees C after 
mulling for about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0.5 to 1 
mm. The examination was presented as particle size. The catalyst composition after completion was alummum:Zr=91 :9 (mol /o) 

mC62fTh^B^ii^^ 120 degrees C for 1 hour.hi200gofthisxeransispowder.it 

is 1 24 62g of cerium-nitrate 6 hydrates. The melted aqueous solution was added and muUed. It dried at 250-300 degrees C after 
mulling for about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0,5 to 1 
mm. The examination was presented as particle size. The catalyst composition after completion was alummum:Ce-9 1 :9 (mol %) 
in the atomic ratio. j 
[0053] The Boehmite powder of catalyst 12; marketing was dried at 120 degrees C for 1 hour. In 300g of this xeransis powder, it 
is 20wt% silica sol 1 29. 1 9g. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after mullmg for 
about 2 hours, and calcinated at 700 degrees C for 2 hours, A baking object is ground and sifted out andjt is 0,5 to 1 mm. The 
examination was presented as particle size. The catalyst composition after completion was alununum:Si-91 :9 (mol %) m the 

[OOM] Atot result with a reaction temperature [ of the above-mentioned catalysts 1 - 1 2 ] of 700 degrees C is shown in drawing 2 
The decomposition activity of the catalyst which consists of a catalyst which consists of aluminum and Zn, and alummum and 
nickel towers [ otherwise ] and is high. SubsequenUy. the decomposition activity of the catalyst which consists of alummum and 
Ti is high. It is considered to be the effect of S that a catalyst 3 has high activity rather than a catalyst 4. 
[0055] (Example 2) this example is the result of preparing the catalyst to which composition of aluminum and mckel was 
changed, and investigating the decomposition activity of C2F6 using the same aluminum raw material as the catalyst 4 of an 
example 1 , and nickel raw material. 

[0056] The Boehmite powder of catalyst 4- 1 ; marketing was dried at 1 20 degrees C for 1 hour. In 200g of this xeransis powder, it 
is 8 52g of nickel nitrate 6 hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after 
mulling for about 2 hours, and calcinated at 700 degrees C for 2 hours, A baking object is ground and sifted out and it is 0.5 to 1 
mm. It considered as particle size. The catalyst composition after completion was aluminum :nickel=99: 1 (mol %) m the atomic 

[0057] The Boehmite powder of catalyst 4-2; marketing was dried at 120 degrees C for 1 hour. In 300g of this xeransis powder, it 
is 66 59g of nickel nitrate 6 hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after 
mulling for about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0.5 to 1 
mm. It considered as particle size. The catalyst composition after completion was aluminum:nickel=95:5 (mol %) m the atonuc 

ratio. . . 

[0058] The Boehmite powder of catalyst 4-3; marketing was dried at 120 degrees C for I hour. In 200g of this xeransis powder, it 
is 2 10.82g of nickel nitrate 6 hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after 
mulling for about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0.5 to I 
mm. It considered as particle size. The catalyst composition after completion was aluminum:nickel=80:20 (mol %) in the atomic 

[0059] The Boehmite powder of catalyst 4-4; marketing was dried at 120 degrees C for 1 hour. In 200g of this xeransis powder, it 
is 361 . 16g of nickel nitrate 6 hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after 
mullmg for about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0.5 to 1 
mm. It considered as particle size. The catalyst composition after completion was aluminum:nickel-70:30 (mol %) in the atomic 

[0060] The Boehmite powder of catalyst 4-5; marketing was dried at 120 degrees C for 1 hour, hi 200g of this xeransis powder, it 
is 562. 1 g of nickel nitrate 6 hydrates. It mixed, and it mulled, adding water. It dried at 250-300 degrees C after mulling for about 
2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0.5 to 1 mm. It considered 
as particle size. The catalyst composition after completion was aluminum:nickel=60:40 (mol %) in the atomic ratio. 
[006 1 ] C2F6 concentration was made into 2% for the activity of a catalyst 4 and the catalyst 4- 1 to the catalyst 4-5, and it 
investigated by the same technique as an example 1 except having set the amount of the pure water to supply to about 0.4ml/min. 
The cracking severity 6 hours after examination start is shown in drawing 3 . When mol % of nickel/(nickel+aluminum) is 20 -30 
mol %, activity is the highest, and subsequenUy to the 5-40 mol % of time, activity is high. 

[0062] (Example 3) Using the same aluminum raw material as the catalyst 2 of an example 1. and Zn raw material, this example 
prepares the catalyst to which composition of aluminum and Zn was changed, and investigates activity. 

[0063] The Boehmite powder of catalyst 2-1; marketing was dried at 120 degreesCfor 1 hour, hi 200g of this xeransis powder, it 
is 2 1 5.68g of zinc nitrate 6 hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after 
mulling for about 2 hours, and calcinated at 700 degrees C for 2 hours. A baking object is ground and sifted out and it is 0.5 to 1 
mm. It considered as particle size. The catalyst composition after completion was aluminum:Zn=80:20 (mol %) in the atomic 
ratio. 

[0064] The Boehmite powder of catalyst 2-2; marketing was dried at 120 degrees C for 1 hour, hi 200g of this xeransis powder, it 
is 369.48g of zinc nitrate 6 hydrates. The melted aqueous solution was added and mulled. It dried at 250-300 degrees C after 
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powder, it is 96.39g of zinc nitrate 6 hydrates^ "f^lT^^?^^ ^ baking object is ground and sifted out and it is 0.5 

„d having diluted Ihe halogenated compound w«l> nitogen u.Bte«i of aluminum and 

,.«,U of 0» ex«ninata »ith each -cn» «mpj.^ SptMoS,^^™^ ^"^^ 

^^^^^^^^^ 

temperature of 700 degrees C or more. 
[0070] 

[ A-two number] 

drawings , At least 400 degrees C are 99.9% of cracking seventies. It was obtained. 
[0072] 

f A-three number] 

moroNFaS - (83) 

[0D73] (Example 8) The catalyst which contains aluminum and Zn aluminum:Zn=85: 15 (mol %) by the atomic ratio is used, and 
Smo'ell^^^^^ 

S^tTr^^^^^^^ 

[0075] CF4 in reactant gas concentration about 0.5 /o it is . A sieam is ^.r^. i uc nuw a j 
50 times the gas. i • i i 

Kl ?HTL*liTStTl"^tS^«S^^is« of aluminum and Zn show, Wgh deooinpo*. ».iv„y 
r.o 5S?::;S?S4 .Srees-c'order o, *e od,e. .^npenilur. ,0 C4F8. was *own olearl, fta, h.gh 

decomposition activity was shown. 
[0078] 
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[Effect of the invention] According to this invenUon, decomposition processing of CF4 and the halogenated compound 
contains only a fluorine as a halogen Uke C2F6 can be carried out eflSciently. 



[Translation done.] 
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[0 0 3 5] CcDS^t±i:;^;^(r^^3^^iObCF4 ^^^h'' 

^mi.xh^\^\ ^tL. ^mtmm^mmi^x^mvx 

mx\±. ^mi^:^^^. ^mmmi. ooos^ {^m 
mm (h-) =m.ii:^i^:^^m. (mi/h) /sists cm 

1) ) (O^^XA 1 ^^AyXtSi^^mtmZ 0 0-80 

ox:x^^:^^^^ z.<Dm^. K^z>i^y^^mml.xh^ 
<. m%.'p^^}i\^x^^m^Mmvxh^^\ ^m:^:^ 



II, S/?;^^ 5 <b5>M:^;^ 6 ^rFID (Flame Ionization 
Detector (^a&l^;) iJ' a -e h :7 , TCD (Therm 

alConductivity Detector (D^^^) i^y^^u-^ V "^^7 V 

[00 3 6] 111 1 0 tw. ^^m<D^mmm^-m^^ 

•:f\^—l 0X7^t'^:^zf\y—^n. :^:^^<OS i F,m<0 

^mm \ imxnm^M^y^i tf)-^m^\ 2i^T-b- 

^-1 3lr i !?iD^$H5<t 9i;:/.^oTl.^5o ^tL^^l 

^t^WiS:^'i9tr¥m2 0^m^X\.^^. m:^:^S\'±^urp 
-2 1 \z^^^\t^K. g^ttgMX9li;K>:r2 2T'^l;^^tt 
?:^ib\ S^:^;^?5fe?f^1f<7?:7^>>fl::7K^^^tP7Kl±. -T:^ 

>^m^^LT. m,7^wMtv.x^mm-r^:itf)--^m 

Xh^o 

[0 0 3 7] m^m 1 ) ^mmm\^. ^my ^mit^ 
m':^m^m(om\^^m-^t^mx^^. 

[0 0 3 8] m.&9 9%UAL<DCz¥^^y^\Z^m.^mi}W 
fCo tK^^I^^tK^^O. 2ml/minTRiSt^±ai--^-l' 

mt^mmm2. 0 0 0 mmxm^^-^ttz^ 

[0 0 3 9] ^ft^l-t^^ms 2mm(D-f >-=i^./UMcOSJ^ 

t^T^ mmm^^Jt^^^i^mi^X^V . \^U\z^^3 

^iSi^tcgcmufco CtF6<7:>5J'^^ii, f 

I D:;tf;^:^^ a-x- T C D ^ a h >^ I:: 

XO. ^^X^l^tZo 
[0 0 4 0] 
[^1 ] 



[0 0 4 1] i^j.T\z±t^^mz^\^^x^mizm\^ti^m 

[0 0 4 2] mm 1 ; mHS(7)-<— hm^^ 1 2 ot: 
x2mmm.mLtz. r(DS:it!^7S2oog$r3oot:T' 
0.5 ^ram^L. $ ^irj^^r^g^ 7 0 ot;icfcif 2 
mmm^Lfz. mhixtzm^^^mizAti. sookgf 



-X 1 00 (%) 



(SCI) 



50 



[0 0 4 3] mm2 ; mssc7:)-<— 7^ h^*^i 2 or 

T'l ^PpmiSb/Co C<7)^j^^^^2 0 0 gl-. 

6*fD4^8 5.3 8 g ^mf)-i.tL7i^mm^mMi.. mm 

L/Co 2 5 0-3 0 Ot:T$^2PtPa^S:i^L, 7 

0 ot:T-2^r«^i^^Lfco ®v^5^'ltLr 

0. 5- ImiD feS<t LTKi^lretLfCo ^^^^O^J^M 
^li®^itT'A 1 : Zn = 9 1 : 9 (^yU%) T'fco 
tz. Zcommit. Aimit^m, ZnmitmcO^^MZZn 

A 1 rO^cDm-^mit^^^u^ 



# 



9 

[004 4] ; migcO'-i— 1 2 OtTT' 1 

Ltio mm^^. 2 5 0-3 0 orT**^2^rBmi^L. ? 
0, i.mmizmvtLo ^^^(D^mm 

^nm^^X-A 1 : KM = 9 1 : 9 Xfco 
/Co rt^fiilSll. A I g^^tife;. N i mit^, N i A 1 2 

[0 04 5] ; mfl50-<— hl&*^ 1 2 0 1: 10 

'y/u6 7kfn4^l 2 5. 0 4 g Sr^/^^L/c7K®fK?:?^AD 
L. ?:g;^bfCo S^^. 2 5 0-3 0 0t:T-^2^FBm 

mL. 7 0 ox:x2mmm^vfzo ^^^^b^. 

5>*tUT0. 5-lmm ^g^LTKi^lCttU/Co ^^tl 
<?:»fiij^^lij[^^^JtXA 1 : N i = 9 1 : 9 (-t^uyo) 

T'SbofCo co«ijS^i:i. A 1 g^^i:^^, N i geit:^^i/N 

i A I to,(Dm^mim^^t^^ 
[0 04 6] mms : Tfim(D-<—^^ hB^^ i 2 o t: 
ximmnmx^tzo ^<D^)^m^3ooQt3o%m.m: 20 

3 5 4 . 4 g ^^3fi7K*^) 3 0 0 g b/ce;^i5 
??S^LfCo 2 5 0-3 0 0X:T'^^5P#rB^S:jS 

L. 7 0 Ot:T-2^f«^^^LfCo ^J*fe^«&K5=, 

Mmm^\±I^.^itXA I : T i = 9 1 : 9 X 

[0 0 4 7] mme ; ^^^(O^—^^ hB?^^ 1 2 ot: 
XI^Fb^^^L/Co r.(7)g:jS«S*2 0 0 gt^. 5B®^i5^9 

TKfDifel 1 5. 9 5 g ^m^^i^tzT^mm^mML^. m^m 

LfCo ^i;^^. 2 5 0-3 0 OX:X^2P#F«5^«L. 7 30 
0 0rT'2^rB^^^LfCo mf&^^B^. ISV^^jNtbT 
0. 5- 1mm LT^i^irttLfCo ^JBS;f^<7)fii®Ea 

J5S;li:i^^itT*A 1 : F e = 9 1 : 9 i^^/l^Vo) T'fco 

[0 0 4 8] ^!^7 ; mSStD-<— ^-T h«>3^^ 1 2 OX: 

ximBmimi^fz. z<Dnmmm2 0 0 & \z^ mitm- 

^bfCo m^m^ik. 2 5 0-3 0 Ot:T'*^2^FBmJ^b. 

xo.5-itmm^tvxHm\zmi.tzo ^f&m(omm 40 

m^ltW.^^XA \ : Sn = 91 : 9 Tfoo 

[0 0 4 9] ; TfiSS(7)-<— 1 2 Ot: 

v^T>^>Pt (II) 5B®?SfS (P tSg4. 5 w t 
%) 2 2. 2 g ^^*2 0 OmlT'^f^b/tTK^fi^^gsAD 

s^Lfco 2 5 0-3 0 ot:r-ii^2^FB^S: 

7 0 ot:T'2^F«m^uyco 

^XtUr 0. 5- 1mm LT^^iCgtb/Co 
O^jS^tiA I rOal 0 OfiS%(C^LTP t ^0. 6 8 50 
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[0 0 5 0] «t!S^9 ; mis<7?-<— hB^^i: 1 2 ox: 

Ximm^mi^fZo w<D^igS}*3 0 0 giC. 5Sg?=«y< 
/i^he TKIoi^ 1 2 5 . 8 7 g Lfc7K^fSS:fe*D 

g^LfCo ^^m. 2 5 0 — 3 0 0rT*^2^FB^S: 
jSb. 7 0 0t:T-2^FBl^^L/Ce i^^fe4r«&^, 
5^ltUT0. 5- 1mm LT^ilirttbyCo 
(^te^a^li/S^ltT'A 1 : C o == 9 1 : 9 (^^1-%) 
T'foo/Co 

[0 0 5 1 ] 1 o ; miS(7)-<— hB^^^ 1 2 0 
^cxi^F^mj^bfc. z.(D^i^m^2oo g\z. m^i> 

yu=3-yu2 7Kfo4^7 6. 7 0 g $r^;i»^ LfczK^?^ J^*D 

f^mi^fzo um.^^. 2 5 0-3 0 ot:T'*^2^FBm 
j^L. 7 0 ot;x2^Fsij^^Lfcio ih^m^mw, 

5^ttbT0. 5- 1mm fe^^ LT^^IC^b/Co 
(^i*!^Mj5Eg;(ij[^^ltT'A 1 : Z r = 9 1 : 9 

[0 0 5 2] 1 1 ; K^*^ 1 2 0 

r-ciP$Fa^g:J^Lfco ^<DS:j^*&7i^2 0 0 gtc. mm± 

y C>A6 7KfDifefl 2 4. 6 2 g $r®7^^ LfcTK^iS^I^AD 
iil^b/Co rn^mm:. 2 5 0 — 3 0 0t:T-Si^2NFFBl@: 
^b. 7 0 0rX2^Fpmj*L/c. 

^J-ttbTO. 5- 1mm i&^i: LTKg^(C#tb:^Co ^^S^ 
CO^j^^ll/^^Jt-CA 1 : C e = 9 1 : 9 

[0 0 5 3] fiiS^ 1 2 ; 7tT|g(D-<— 120 

x:ximmn.i^\^tz^ :i<Dn.mmM3 o o & \z^ 2 0w 

t >t7y^/H 2 9. 1 9 g ^^;i»-Lfc:^:^?^^^AD 

^^bfc, ig^m. 2 5 0 — 3 0 Ot:T'*^)2^Fem 

j^b. 7 0 ox:x2mmmf&\^tz. m^m^n^. imi^ 

^J-tt UT 0 . 5 - 1 mm t LTKi^lC#t ^/-^ 
£7)^^ffl^S;|±J!^^FitT-A 1 : S i = 9 1 ; 9 

[0 0 5 4] ±Mm^ 1 — 12 7 o o x:x(d 

^^^m^!Il2tr^-r« A 1 <t Z n/ti^'^/^^^^l^^U^A 
v\ ^^:v^T'A 1 <tT i ;;»^^/ir5fSijS^c?:>5J'fi??S^l;i5igv\ 

[0 0 5 5] 2 ) >^^'mmm\-t. mmm i (7?sii^ 

4 ^f^ICA I N i J[^iiSf^ffll^. A 1 i (Dm^ 

i:mt^^fz^m^mm\^. c^F,<D';i^mm^^m-<fz 
mw^xh^o 

[0 0 5 6] mm4 - 1 ; ^m(D^—^^ VBM^'l 2 
oxxim^nmx^fz. r(0^j^^^5fc2 0 0 gir, 
^'>^/i-67K?Dit^8. 5 2 g ^^7!i^Lfc7K^fS$r)^AD 

^g^L/Co ^gi^^s 2 5 0-3 0 0X:T'^2^Fp1^ 
j^L, 7 O Ot:T'2^F«^j^^UfCo 

^>(tLTO. 5- 1mm L/Co ^^?g*7)^^i^M^ll 

J®^itT-A 1 : N i 9 9 : 1 X^^fz^ 



n 

[0 0 5 7] mt^4~ 2 ; ff^m<D-<—^^ ht^M^ 1 2 
OrTmPemiSb^c, ^<^g:*S*&5fe3 0 0 g(C. figg? 
^'^^/ueTKlDifeie 6. 5 9 g Sr^;5^Lfc*^ft^^gsiD 
il^LfCo ^1^^. 2 5 0-3 0 0t:T-^2^PBm 
^U. 7 0 0t;T'2^FBm^L/Co SV^ 
5>*tLT0. 5-lmm s&g^UfCo ^^m^^fefeS^JS^I^ 
/^^ItT-A 1 : N i = 9 5 : 5 "CfooyCo 
[0 0 5 8] - 3 ; miScO-<— ^-T h?»*$r 1 2 

ot;Tmp«^s;jt^Lyco rco^^i^*2 0 0 gic. mm 

:=^'>>//i-6 7kfaife2 1 0. 8 2 g ^^Ti^U/czK^fS^)^ 10 
;I)DL. llg^LfCo ^g^^. 2 5 0--3 0 0^T'^2^rB^ 

S:^L. 7 oot:T'2^F0^j^^L/co ^f^^^B^. m 

V^5>ltUT0. 5- 1mm «^^<i: L/C. ^^^c^/ttJ^aj* 
li/S^JfCA 1 : N i = 8 0 : 2 0 T^fco 

/Co 

[0 0 5 9] fii*^ 4 - 4 ; TtigS<D-<— 7>r h3|^*^ 1 2 
ot:T-mrpmi^L/cc r<D^^^*2 0 0 gtC. ffi^ 
^ry<^>'U6;*fDife3 6 1 . 1 6 g L/c7K^?S^^ 
Job. ^^L/Co 2 5 0 — 3 0 0^T-^2^Fh^ 

7 0 ot:r'2^FB^i^^L/co m^m^BW, m 20 

l^^i^NtbTO. 5- 1mm m^tl^tz, ^^^CQ^j^M^ 
i^i^T-itT'A 1 : N i 7 0 : 3 0 T'fco 

/Co 

[0 0 6 0] m^4 ~ 5 ; miSc^-<— hB^^ 1 2 

o^Tmr«^g:^u/Co r<7?^j^^^2 0 o gir. mm 

^^/<Jr/U6 7Xfu^5 6 2. 1 g ^?^if. zK ^ ^AO b ^.C ;:)^ 

hmwL^tzo mmm. 2 5 o — 30 ot:T'^2^rB^^j^ 
7 0 orT'2^HiSE^u/c. ^^m^m^. 

ttbTO. 5-lmm 3^^^ L/c. ^^fe^co^g^M^fi:!^ 
^itTA 1 : N i = 6 0 : 4 0 (^^1-%) T^^bo/Co 30 
[0 0 6 1] ^*^4, teJ54 - 1 7^^^#|^3a^4 - 5c7)f^^^ 

C2F6SS^2%<i: e^?^-r5M7R(7:)g^^0. 

4 ml/mini b/ci^^HHiSM 1 ^ i^«^?:»:fe-feT'ii-< 
/Co K^B^te6^FBmcO^^^^(l|3IC^i-, Ni/ 
(Ni+Al) C0^/U%;i(^2 0-3 0^/U%COt#(C;g 

t>^t4;!)^i^< . ^SX:l^T'5 — 4 0^/u%(7:><!:#{c:S^^;i^i^ 

[0 0 6 2] immm s ) mmm i ^7?^!^ 

^mit^ittzmm^mmi.. fStt^p-^/cti^T^-e^b-So 40 

[0 0 6 3] ^j|E2 - 1 ; l^m<D^—^^ hB^^ 1 2 

orT-mpam<sb/co ^og:<^?»*2 0 0 gic. ii^g^ 
m^6 7kfo(^2 1 5. 6 8 g ^m/)-\^rz7km}{&^mM 

b. ^^b/Co M^/ik. 2 5 0-3 0 Ot:T'*^J2B$F0l^ 

<^b, 7 0 orT'2^FBm^b/co m.^m^Bm^. 

5>(tbT0. 5- 1mm b/Co %^^<0*teSSEffl^|± 

/^.^itX-A 1 : Z n = 8 0 : 2 0 (^/uyo) T'fco/Co 
[0 0 6 4] te^2 - 2 ; miS<7)-<— h^*^ 1 2 
Ot:TM ^Fam^b/Co CCO^^iS)5fe2 0 0 glC, ffi^ 

ffife^67KfDii^3 6 9. 4 8 g ^mf)-\^f^:^mm.^mm so 
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b. il^b/Co ig^^. 2 5 0 — 3 0 0t:T'^2^FBm 
iSb. 7 0 orT-2^FBli^^b/Co j^^ife^rSJKi. 
5^ttbT0. 5- 1mm b/Co ^^£^<7)ttl^a^ll 

jE^.^ltTA 1 : Z n = 7 0 : 3 0 T'^>o/Co 
[0 0 6 5] Mj;S2-3 ; mflScO-<— v^-Y 1 2 

orT'mFB^S:j^b/co ^<^?J:jS*&5fei26.65gic. mm 
M^S67KfDife/9 6. 3 9 g ^^^;!>^b/c7K^?^$:^iJDb. 
il^b/co 2 5 0 — 3 0 ot:T^2^FBmj^ 

b. 7 0 oT;T'2^Fsm^Sb/co m^^^m^. 

»t bT 0. 5 - 1 mm b/Co ^^^<^tejSEMj*l:iil 

^itT'A I : Z n = 8 5 : 15 T'feo/Co 

[0 0 6 6] tej^2, ®j!l^2-l7&^?3/tejK2-3(7)^i4 

CFe^g^Sr 2%<t b. «*&-r5i^zK(O*S:^i^0. 
4ml/min<t b/cl^^l±|l5S^J 1 t Ir) 1^*75 ;^ifeT'il-< 
/Co K®^^*^6^F0m<7)5)'ft?^^lll4 IC^-fc Ni/ 

(Ni+Al) 1 0-3 0-tyU%<Di:#tr:g 

[0 0 6 7] mmmA) :^mmm\-t. cf,, ch 

F3, CzFeC7?4}-^l?^^/5;;^aS^^^^TtTo/c^mTfc 

^Fa^iiS 1,0 0 0 S^^b, /NO>>^ 
>it^m^^^(DiXiz> ^ Ic^^T-^f^ b/cil^^fi. 

V^/Co #^JS;;^^T-CQ^g^(7)^;^^[ll5 IC^i-, A I t 
N i ^O^b^cf^^jSEll. CHF3, CF4l:i>:^ bTt3Ji5V^55' 
«?f^tt^^-r^o 3^. w;fxbo:7:y^>ft:>g^i^|c^bril 

6 0 ot;g^(^?{g;v^rM.STt,^^v^SI4^^b. #(cch 

Fai^l^bTfi. R/S:^;=^*(7:>CHF3S^;^5 0- 1 %(?^ 

3 0 orr-ti 3 syo^j-^b/co 

[0 0 6 8] (HJS^iJS) :$:||J£€?iJ(i. C^FeCO^^^lC 
*:5tt57K^^<^^«^p-</c?g«T-^-5o Kg^^^li. 

1,0 0 0 mmt b/ci^^si^ii, njs^ij 1 1 mm 

7 0 0t:i:b/co K^li^iJ^B^^;^^^ 2^FB^m^T-7k^ 
^^tti^b. ^(t:)^. 7R^^ott*&^f?ihb/Co 5^F«1 
^^t/7K^M^#^#^b^*!)/co ^f^co^m^IIl6 i::^ 

-To 7^m^(Dmmm^'^mm-hm^ c2F6(^5>s?iiAD 

7K5>^l?l:i ct ^ C b 1 /.e o /Co 

[0 0 6 9] e ) :$:|li£9^Jli. A 1 t N i b 

/.^^M!&^4 - 3 ^fflV^T. SF.. CaFsC^^^i^g^^tfo 
/cS;^T'fc^o S Fe^DKgl^ff^li. ^^9 9%i^±cO 
SFe;^;^^^^^. ^Fa^iiSl, 0 0 OS^i: b. S Fb 
^3^^<7)f-t^i9ic^^T-4&f?b/cJ^^li. ^JS0iJl<!:f^ 
^tT'*?^o C3F8<^)^SI*{*li||i£0iJl <b:|^bTfo'5o 
^^^m^[a7IC.Ti:-ro RJ^^'^XU<DKj:i:^iS>^^<DSF 

mm^^i^tz'^m. Sit^r^Ss 5 0- 7 0 orr-cT^s F 

,5>^^li9 9%)^±r-fco/Co CaFeO^^K^T' 
[0 0 7 0] 
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(8) 



1 00 (%) 



1 - 7 0 3 2 2 
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[00 7 1 ] (*S£0tj7) *||Sg0iJ(i, A I <^N i 

);xmtmmm6 tmmx-h^o S0?^s?r 7 o ot:i: u 



^^§rll!8l;::7r:-ro 4 O 0 9 9 . 9 % 

[0 0 7 2] 
[^3] 



-X 1 o O {%) 



(SE3) 



[0 0 7 3] S) A \ tZn ^Jf^^itX- A I : 

Zn = 85 : 15 i^e/i^X) ^tfftij^^ffl I ^T. C 

F4, C4F8, CHF3(^^^^frofCo 

[0 0 7 4] CF, (D^m\t. 9%£k±<DCF, 

^^mrn^it 1,000 s^r-fc^o 

[0 0 7 5] RfiC^:^ y^^(DC F , mm\±^ 0 . 5% T-fc 
^o 7K^^I:iCF4 :;y'^o*^5 0{g<b;:f^ J: 9lr^g^ 

[0 0 7 6] CHF3^I/C4H8t05)'fi?>b[HJ«iCLTn 

O/Co 

[0 0 7 7] m9 (DUm'^^^^-To A 1 ^ Zn/}^h^J: 
^M^I^CHF3, CFAzm.XhWi\^^^^m^^^^ 

-to c,Fs\-Mvx\t.. 7 0 o^t^J^fe^v^^^^nJi^^ 

[0 0 7 8] 

[^0^(?^a«l :$^^m\zXK\^. CF4. CtF«/.fi'0 

im2] ^^m<D^mm(7:>\^m^^^-rmxh^o ^ 



^ ims] ^^m<oA \ --N imm<DCzFs^m\^m^^ 
-rmxh^o 

im4] ^mm<DA 1 ''Znmm(DC2F/^mmi^^^^ 

ims] :$:^m(OA\ -r^ imt^(DCzF,, CHF3, 

20 ime] ^^m<DA 1 -N i mm(7:)C2FBS^m\^^if^ 
imr] :^^m<DA} imt^<DSFB, csFecDr^- 

ims] ^^m<DA 1 -N i ^j^cT^NFs^J-ft^fgtt^^ 

im9] :^^m<DA\ -ZnmmcoCF,, C4F8, C 
H F3 (D^M?g^4^^-ri^T-^5o 

[^1 oi ^^m<D~mmm\zx^^^m^mmm(om.^ 

30 [^^(DtS^^l 

l--CF,yj:t*(D-7^ymit^^. 2"Nt. 
4'-yKmMm. G'-^M:^:^. 7---7K. 

s--^;?/^. 9--^tt#*. 1 o--An;^:7^u-. 11 
"-Y^>^5?^1ttli. l2---iF^|^^. l3-- b->5^-, 1 
4— mm. i5"-s/5:^^. 16. 1 8---^:7^u— 

i7---;ftip^. i9--^mu. 2 0"-m:^:^mi^m. 2 

1 --yu 9 — . 2 2---^>:ro 



[Hie] 




(9) 



^^W- 1 1 -7 0 3 2 2 



(Hi ] 



1115] 



CFAma> 




5 



£S3 



*7 



»*9 




580 600 620 640 660 S80 700 720 



[g]2] 
H 2 



20 



40 



60 



80 



100 



CjFe (%) 



(10) 
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m 3 



[1^4] 




10 20 W 40 

N i/(N ? +A I) (mo 1%) 

[SI 7 



10 20 30 40 

2n/(Zn+A l)(mo I %) 



[[US] 
@ 8 




^,ax:fU'' 1 0 



580 BOO 620 640 660 680 700 720 



[m 1 0] 




:7 a > h^—i^<om^ 



(11) 
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(51) Int. CI. * 

B 0 1 J 23/10 
23/14 
23/42 
23/745 
23/75 
23/755 



F I 

B 0 1 J 23/14 
23/42 
B 0 1 D 53/36 
B 0 1 J 23/74 



A 
A 
D 

3 0 1 A 
3 1 1 A 
3 2 1 A 



(72)^0.^# ^h^m m 



(72) ArX 



